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(54) INK JET RECORDING APPARATUS AND DATA PROCESSING APPARATUS EQUIPPED 
THEREWTTH 

(57)Abstract: 

PURPOSE: To replace a disused part with a novel one 
by making at least a part of an Inkjet recording head 
replaceable independently of the other part thereof. 
CONSTITUTION: A full-multiple recording head is 
mounted on a recording head support member 2 wherein 
a large number of recording head units 1 each having 
many ink emitting orifices and the electrical connection 
means with an apparatus main body are fixed on a 
carriage 3. The recording head support member 2 has a 
standard bearing member 12 to a standard shaft and 
prescribes the insertion direction of the recording head 
units 1. Ink supply tubes 12 are provided to the ink 
supply ports of the recording head units by thrusting the 
ink supply needles 1 6 thereof into the ink supply ports 
so as not to leak ink. Contact parts 4 press the contact 
parts of the recording head units 1 while electrically 
connected by leaf spring-shaped electrodes. The 
positional accuracy of the recording head units is kept at . 
the contact point of a standard receiving material 14 and 

a standard surface and the recording head units 1 are pressed forwardly by the spring force of 
a recording head pressure contact part 17. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the ink-Jet recording device characterized by the ability of at least a part to 
exchange the aforementioned ink-jet recording head independently of other portions by having 
the following at the ink-jet recording device which exchanges [ new / a new ink-jet recording 
head and ] the aforementioned ink-jet recording head if needed. The ink-jet recording head of 
the full multi— type which can have and record image information on all the predetermined record 
sections on a record medium-ed by operation once by ****** which breathes out ink Carriage 
which makes free the desorption of this ink-jet recording head, and holds it 
[Claim 2] It is the ink-jet recording device characterized by for an exchangeable portion 
consisting of a recording head unit whose desorption became free individually, and for two or 
more these recording head units gathering, and constituting the aforementioned recording head 
by aforementioned achieving independence in an ink-jet recording device according to claim 1. 
[Claim 3] It is the ink-jet recording device characterized by for the aforementioned ink-jet 
recording head having two or more ink **** nozzles arranged by the single tier at least, and 
making desorption free on the aforementioned carriage in an ink-jet recording device according 
to claim 1 as it becomes the direction which the direction of the aforementioned array had at an 
angle of predetermined to the conveyance direction of the aforementioned record medium-ed, 
and inclined, and being held. 

[Claim 4] Each recording head unit which constitutes the aforementioned ink-jet recording head 
in an ink-jet recording device according to claim 2 is an ink-jet recording device characterized 
by making desorption free and being held at the aforementioned carriage as it has two or more 
ink **** nozzles arranged by the single tier at least and becomes the direction which the 
direction of the aforementioned array had at an angle of predetermined to the conveyance 
direction of the aforementioned record medium-ed, and inclined. 

[Claim 5] It is the ink-jet recording device characterized by having the electric thermal- 
conversion object which generates the heat energy which makes the aforementioned ink produce 
film boiling in the ** sake to which the aforementioned ink-jet recording head breathes out the 
aforementioned ink in a claim 1 or the ink-jet recording device of four given in any 1 term. 
[Claim 6] Information processing system characterized by preparing a claim 1 or the ink-jet 
recording device of five given in any 1 term as an output means. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the ink-:jet recording device which is used since 
information, such as a character and a picture, is outputted on a record medium-ed. and records 
by making ink breathe out from a recording head in information processing system, such as a 
copying machine, facsimile, a printer, a word processor, and a personal computer. 
[0002] 

[Description of the Prior Art] The recording device which consists of the former so that the 
picture which consists of a dot pattern on record media-ed, such as paper and plastics sheet 
metal, may be recorded based on image information is used for such information processing 
system as the handicap provided to the printer as the end of an outgoing end, such as a copying 
machine, facsimile, a printer, a word processor, and a workstation, or a personal computer, a host 
computer, an optical disk unit, video equipment, etc., or a portable iDrinter. 

[0003] When it can divide into an ink-jet formula, a wire dot formula, a thermal formula, a laser- 
beam formula, etc. by the recording method, the ink-jet formula of them (ink-jet recording 
device) turns ink to record media-ed (paper, cloth, sheet plastic, etc.) from a detailed nozzle and 
the aforementioned recording device carries out the regurgitation, a character and a picture are 
recorded directly. 

[0004] In recent years, many recording devices come to be used and high-speed record, high 
resolution, high picture quality, low noise, etc. are demanded from these recording devices. As a 
recording device which meets such a demand, the above-mentioned ink-jet recording device can 
be mentioned. Below, the composition of the recording head used for an ink-jet recording device 
is explained. 

[0005] (Composition of an ink-jet recording head) An ink-jet recording head The substrate in 
which the drive circuit for driving two or more electric thermal-conversion elements and this 
which generate the heat energy used for the ink regurgitation was formed. It changes by carrying 
out the laminating of the top plate for forming the delivery corresponding to each of two or more 
above-mentioned electric thermal-conversion elements and a liquid route, and the common liquid 
room that is further open for free passage to each liquid route on this substrate, and the electric 
contact for giving a signal further to the above-mentioned drive circuit from a recording device 
main part is established. 

[0006] And it is carried in a recording device so that the delivery side which arranged the 
delivery of the recording head constituted by doing in this way may counter a record medium-ed. 

[0007] Irradiate the electromagnetic wave of the thing, laser, etc. using electric machine 
conversion objects, such as a piezo-electric element, as an energy generation means to 
generate the above-mentioned heat energy, it is made to generate heat, and there is a thing 
which makes a drop breathe out in the operation by this generation of heat, or a thing which 
makes a liquid heat by the electric thermal-conversion element which has an exoergic resistor. 
[0008] Since the recording head of the method which makes a liquid breathe out also in it using 
heat energy can arrange the above-mentioned liquid delivery with high density, it can record high 



resolution. Furthermore, the recording head which used an electric thermal-conversion element 
as an energygeneration means also in it is easy also for miniaturization, and the progress of 
technology and the improvement in reliability in the latest semiconductor field can utilize the 
advantage of remarkable IC technology or micro processing technology more than enough, and 
high-density-assembly-izing is easy for it, and it is advantageous from a manufacturing cost 
being cheap. 

[0009] Such an ink-jet recording device requires stabilization of the ink regurgitation, and 
stabilization of ink discharge quantity, in order to record by making ink breathe out from a 
recording head. Therefore, stabilization of the ink regurgitation is attained with the following 
meanses. 

[0010] (Means for ink regurgitation stabilization) Generally head recovery equipment and wiping 
equipment possess in the ink-jet recording device as an ink regurgitation stabilization means. 
[001 1] Head recovery equipment is arranged in the end of the moving trucking of a recording 
head, for example, a home position, and the position which counters. With the driving force of the 
motor through the driving mechanism, head recovery equipment is made to operate and capping 
of a recording head is performed. It is made to relate to capping to the recording head by the 
cap section of this head recovery equipment, ink absorption (suction recovery) by the proper 
suction means (for example, suction pump) established in head recovery equipment is performed, 
and regurgitation recovery of removing the thickening ink in a delivery is performed by making ink 
discharge compulsorily from a delivery by this. Moreover, a recording head is protected by 
performing capping at the time of a record end etc. At a power up and the time of recording 
head exchange, such regurgitation recovery is performed, when record operation is not 
performed more than fixed time. 

[0012] On the other hand, wiping equipment is arranged by the side of head recovery equipment, 
and has a blade as a wiping member formed by silicone rubber. A blade is held with a cantilever 
gestalt at a blade attachment component, like head recovery equipment, it operates by the 
motor and the driving mechanism, and engagement to the regurgitation side of a recording head 
of it is attained. By this, are the suitable timing in record operation of a recording head, or a 
blade is made to project in the moving trucking of a recording head after the regurgitation 
recovery using head recovery equipment, and dew condensation in a regurgitation side, wetting, 
or dust of a head etc. is wiped off with move operation of a head. 

[0013] Thus, the ink-jet recording device is attaining ink regurgitation stabilization with head 

recovery equipment and wiping equipment 

[0014] 

[Problem(s) to be Solved by the Invention] However, the slight difference produced at the time 
of recording head manufacture processes, such as a configuration of the delivery of a recording 
head and BARAIKI of an electric thermal-conviersion object (regurgitation heater), will affect the 
discharge quantity. of ink and the sense of a discharge direction which are breathed out, 
respectively in spite of such a cure. Moreover, even if it attains stabilization of the above ink 
regurgitation, it may not recover. For example, a regurgitation heater is disconnected, a foreign 
matter may be unable to be got blocked in a delivery, sufficient regurgitation cannot be 
performed [ it becomes impossible to perform the regurgitation at all and ], and even suction 
recovery may be unable to take a foreign matter. In such a case, although exchange of a 
recording head is performed and record comes to be performed by the new recording head, an 
old used recording head will be thrown away. If it is the recording head manufactured by the low 
cost on the assumption that exchange, although it is not so big a problem, semipermanently, the 
cost of a simple substance of an usable permanent head is also high, and cannot exchange them 
recklessly. Especially the full multi-recording head that finishes record at a stretch by one scan, 
without scanning multiple times for all the fields of a record medium-ed has the size 
corresponding to the width of face of a record section, and its recording head is [ the cost of a 
simple substance ] very high. Usually, since it is manufactured through a semiconductor process, 
a recording head sticks Si chip which has two or more regurgitation heaters by several sheets or 
the manufacturing process, and is created. The process stuck while performing position control 
certainly is also technically difficult, and since Si chip only becomes plurality, cost high also from 



the field of a manufacturing process will attach how many sheets of that Si chip. Since a part of 
recording head is unrecoverable when mastering the full multi-recording head of such high cost, 
it is a big problem that it becomes impossible to use the recording head. 
[0015] 

[Means for Solving the Problem] Then, the full multi— type ink-jet recording head which this 
invention has image information in all the predetermined record sections on a record medium-ed 
by operation once by carrying out the regurgitation of the ink as the above-mentioned The 
means for solving a technical problem, and can be recorded, Provide the carriage which makes 
free the desorption of this ink-jet recording head, and holds it, and the aforementioned ink-jet 
recording head is set if needed to the ink-jet recording device in which a new ink-jet recording 
head and new exchange are possible. At least a part can exchange an ink-jet recording head 
independently of other portions, the desirable portion in which this exchange is possible It is 
characterized by consisting of a recording head unit whose desorption became free individually, 
and for two or more such recording head units gathering, and constituting a recording head. 
Moreover, as the recording head unit which constitutes a recording head or a recording head 
preferably has two or more ink regurgitation nozzles arranged by the single tier at least and 
serves as a direction which the direction of an array had at an angle of predetermined to the 
conveyance direction of a record medium-ed, and inclined, the desorption of it is made free and 
it is held at the aforementioned carriage. Still more preferably, a recording head is characterized 
by having the electric thermal-conversion object which generates the heat energy which makes 
ink produce film boiling, in order to carry out the regurgitation of the ink. 
[0016] 

[Function] The predetermined portion (preferably recording head unit) which constitutes a 
recording head is able to exchange independently for a new thing only the portion which became 
unnecessary since it was exchangeable. Moreover, a regurgitation nozzle or a recording head unit 
is high-density-ized by arranging a recording head unit on carriage so that it may have the array 
direction of a regurgitation nozzle at an angle of predetermined and it may be made to incline to 
the record-medium-ed conveyance direction. 
[0017] 

[Example] Hereafter, the example concerning the ink-jet recording device of this invention is 
explained in detail with reference to a drawing. 

[0018] (Composition of a recording head) An example of an ink-jet recording head based on this 
invention is explained using drawing 1 1 and drawing 12 . Drawing 1 1 is the exploded view of a 
recording head, and drawing 12 is the perspective diagram of the top plate which constitutes a 
recording head. 

[0019] The orifice plate 400 in which a recording head has the ink delivery (orifice) 41, It has a 
slot for forming the common liquid room 1301 as ink ♦***5Mc which supplies ink to slot (ink way) 
41b for forming the ink way (nozzle) which is open for free passage to each orifice 41, and the 
above-mentioned ink way 41b. And the fluting top pliate 1300 which prepared the septum for 
classifying two or more ink passage 41b, respectively etc., The heater board 100 which has the 
electric thermal-conversion object (heater) 91 as a heat energy generating element which 
generates the heat energy used in order to be prepared in an ink way and to carry out the 
regurgitation of the ink is provided. Moreover, the reference mark 1500 in drawing is an ink 
receiving window introduced to a common liquid room in response to the ink supplied from an ink 
tank. Although the poly ape phon is desirable as an one molding material of the fluting top plate 
1300 and ink receiving window 1500 grade, other resin material for molding is sufficient, in 
addition, resins, such as the poly ape phon the fluting top plate 1300 excelled [ phon ] in ink- 
proof nature in this example, a polyether ape phon, a polyphenylene oxide, and polypropylene, — 
using — the orifice-plate section 400 — metal mold — simultaneous molding has been carried 
out inside at one 

[0020] As mentioned above, really, since molding parts were ink feed-zone material, a top plate, 
and really [ orifice-plate ] made into the member and the ink tank body, they are assembled, and 
its precision is very effective in upgrading of not only becoming high level but mass production 
method. Since the number of part mark can be decreasing again as compared with the former. 



the outstanding request property can be demonstrated certainly. 

[0021] A capping means to use in order to use for it in case suction recovery action which 
attracts ink from a delivery and cancels the poor regurgitation is, performed to the ink-jet 
equipment possessing the above recording heads, or to prevent evaporation of the moisture of 
the ink from a delivery and to suppress ink thickening is established. 

[0022] The heater board 5100 which drawing 13 is a typical cross section for explaining the 
detail of a recording head 5012, and was formed in the upper surface of a base material 5300 of 
the semiconductor manufacture process is formed. On Si substrate, the electric thermal- 
conversion object (regurgitation heater) arranged on two or more seriates and electric wiring, 
such as aluminum which supplies power to this, are formed by membrane formation technology, 
and this heater board 5100 changes. Moreover, the heater 51 10 for ** tones (heater for 
temperature ups) formed in the same semiconductor manufacture process on this heater board 
5100 is formed. This heater 51 10 is for keeping warm and carrying out the ** tone of the 
recording head 5012. A reference mark 5200 is the wiring substrate arranged on the above- 
mentioned base material 5300, and has connected with the pad (un-illustrating) for which this 
wiring substrate 5200, the heater 5110 for ** tones, and the heater 5113 for regurgitation (main) 
are wired by wire bonding etc. (wiring is unHllustrating) and which receives the electrical signal 
from the main frame. Moreover, what stuck the heater member formed in the base material 5300 
grade of process that the heater board 5100 is another is sufficient as the heater 51 10 for ** 
tones. Furthermore, the bubble (bubble) which the reference mark 5114 was heated at the heater 
51 13 for regurgitation, and was generated, the ink drop by which 51 15 was breathed out, and the 
ink for regurgitation in 5112 are the common liquid rooms for flowing in a recording head. 
[0023] Drawing 14 expresses typically the composition of the heater board 100 of a recording 
head 5012. It is formed on the same substrate by 8g of regurgitation **** to which heater 8c for 
regurgitation (main) for making heater 8d for ** tones (factice) for controlling the temperature of 
a recording head and ink breathe out was allotted, and physical relationship as 8h of driver 
elements indicated to be in this drawing. Thus, detection of head temperature and control can be 
efficiently performed by allotting each element on the same substrate, and miniaturization of a 
head and simplification of a manufacturing process can be measured further. Moreover, the 
physical relationship of 8f of peripheral-wall cross sections of the top plate divided into the field 
where a heater board is filled with ink, and the field which is not so is shown in this drawing. The 
heater 8d 8f of peripheral-wall cross sections of this top plate side for regurgitation functions as 
a common liquid room. In addition, a liquid route is formed of the slot formed on 8g of 
regurgitation **** of 8f of peripheral-wall cross sections of a top plate. 

[0024] (Composition of a record control circuit) Next, the control composition for performing 
record control of each part of an equipment configuration mentioned above is explained with 
reference to the block diagram shown in drawing 15 . Program ROM and 53 which store the 
control program with which MPU performs the interface into which a reference mark 50 inputs a 
record signal, and 51 in this drawing showing a control circuit, and MPU11 performs 52 are 
dynamic type RAM which saves various data (record data supplied to the above-mentioned 
record signal or a head), and it can memorize the number of printing dots, the turnover rate of an 
ink recording head, etc. Moreover, a reference mark 51 is a gate array which performs supply 
control of the record data to a recording head 58, and also performs interface 50 and data 
transfer control between MPU51 and RAM53. Furthermore, the carrier motor for a reference 
mark 60 conveying a recording head 58 and 59 are the conveyance motors for record-medium- 
ed (henceforth record form) conveyance, and 55 is the head driver which drives a head, and 56 
and 57 are motor drivers which drive the conveyance motor 59 and the carrier motor 60, 
respectively. 

[0025] Drawing 16 is the circuit diagram showing the detail of each part of drawing 1 5 . A gate 
array 54 has the data latch 141. the segment (SEG) shift register 142, a multiplexer (MPX) 143, 
the. common (COM) timing generating circuit 144, and a decoder 145. Diode-matrix composition 
is taken, drive current flows at the heater for regurgitation (from HI to H64) the common signal 
COM and whose segment signal SEG corresponded, ink is heated by this and the regurgitation of 
the recording head 58 is carried out 



[0026] The above-mentioned decoder 145 decodes the timing which the above-mentioned 
common timing generating circuit 144 generated, and chooses any one of the common signals 1- 
COMs 8. The data latch 141 latches the record data read from RAMI 3 per 8 bits, and a 
multiplexer 143 outputs this record data as segment signals 1-SEG 8 according to the segment 
shift register 142. the output from a multiplexer 143 — a 1-bit unit and a 2-bit unit — or 8 bits 
of all etc. can be variously changed according to the content of a shift register 142 Although the 
recording head which has 64 nozzles is indicated, drawing 16 can use a control circuit equivalent 
also about the recording head of 128 nozzles, and can apply this example also to the recording 
head of the other numbers of nozzles. 

[0027] [f operation of the above-mentioned control composition is explained and a record signal 
will go into an interface 50, a record signal will be changed into the record data for a print 
between a gate array 54 and MPU51. And while the motor drivers 56 and 57 drive, a recording 
head drives according to the record data sent to the head driver 55, and printing is performed. 
[0028] (Record data flow) Drawing 17 is a block diagram for explaining the record data flow inside 
a recording device. The record data sent from the host computer are stored in the receive buffer 
inside a recording device through an interface. The receive buffer has the capacity of several k - 

10 K bytes of number. After command analysis is performed to the record data stored in the 
receive buffer, it is sent to a text buffer. In a text buffer, record data are held as an intermediate 
form for one line, and processing to which the address of the printing position of each character, 
the kind of ornamentation, a size, a character (code), and a font etc. is added is performed. The 
capacity of a text buffer differs by every model, and if they is. a serial printer and they is the 
capacity for several lines, and a page printer, they has the capacity for 1 page. Furthermore, it 
stores, after it developed the record data stored in the text buffer and having been made binary 
by the print buffer, and a signal is sent to a recording head as record data, and record is 
performed. After hanging RANDAMUMASUKU ** on the binary-ized data currently stored in the 
print buffer, it is made to send a signal to a recording head in this example. Therefore, a random 
mask can also be set up after seeing the data in the state where it is stor-ed in the print buffer. 
There are some which develop the record data accumulated to the receive buffer simultaneously 
with command analysis, and are written in a print buffer without having a text buffer depending 
on the kind of recording device. 

[0029] (Composition of the printing section) Drawing 18 is drawing for explaining the rough 
composition of the printing section of an ink-jet recording device. Paper is fed to a record form 
in equipment with a feed roller, and it is sent to a part with a recording head. The full multi- 
recording head is carried on carriage, and paper is riecorded and delivered by this recording head 
(recording head unit). The full multi-recording head consists of two or more recording heads, and 
is being strongly fixed on carriage. Record is performed using such equipment. 
[0030] The concrete example in this invention is shown below using such equipment. 
[0031] 

[Example] Hereafter, with reference to a drawing, the example of this invention is explained in 
detail. 

[0032] The block diagram of the full multi-recording head of this invention is shown in [example 

11 drawing 1 . Carriage 3 is equipped with two or more recording head units 1 which have two or 
more ink deliveries and have electrical connecting means with the main part of equipment. 
Although wearing is performed through the recording head supporter material 2 and the recording 
head supporter material 2 is being fixed to carriage 3, this is adjusting the position and the angle 
strictly at the time of factory shipments. Although the angle theta to the carriage of the 
recording head supporter material 2 is set as 10-20 degrees in this example, when shortening 
distance between recording head 1 units more, and raising the convertibility of the recording 
head unit 1 at a low angle, it can be set as the degree of angle of elevation. The full multi- 
recording head of this example consists of two or more recording head units 1, and one 
recording head unit 1 can equip carriage 3 with it uniquely, respectively, and it can be connected 
independently electrically. Furthermore, also in ink supply, it has the ink supply means uniquely, 
respectively. Detailed explanation of one recording head unit 1 is given using drawing 2 or 
drawing 4 . 



[0033] Drawing 2 is the block diagram which looked at the recording head from the upper 
surface. The nozzle section 7 is formed in recording head 1 unit of the heater board and fluting 
top plate which were formed through the semiconductor process. The ink into which the nozzle 
section 7 had come to be always able to carry out a refill in the ink accumulated in the liquid 
room 8, and it went from the ink feed hopper 5 passes along the ink passage 9, and is supplied to 
the liquid room 8. [n order to prevent the invasion of dust in the middle of the ink passage 9, a 
filter etc. is prepared in many cases (not shown). Moreover, the knob 1 1 which the recording 
head unit 1 of this example is created considering user exchange as a premise, and a user has at 
the time of exchange is formed. A user has this knob 1 1 and equips the recording head supporter 
material 2 along with reference axis 6 and the criteria guide 1 0. Moreover, when a heater board is 
electrically wired by wire bonding (wiring is un-illustrating), the contact section 4 connected to 
an electrode is formed. 

[0034] Drawing 3 is the block diagram which looked at the recording head from the transverse 
plane. A knob 11 is larger than other members of nozzle section 7 grade, and is made in 
consideration of a user s operability. Moreover, drawing 4 is the block diagram which saw the 
recording head from the side. The criteria guide 10 is formed in the base section of the recording 
head unit 1, and is carrying out the L character type configuration. The travelling direction of the 
recording head unit 1 is readjusted so that a user can insert straight and a recording head in the 
regular direction. 

[0035] Next, the recording head unit 1 explains the state where the recording head supporter 
material 2 is equipped, using drawing 5 . In the recording head supporter material 2. the criteria 
bearing material 13 is formed to reference axis, and the path of insertion of the recording head . 
unit 1 is readjusted. Ink supply is supplied by the ink supply tube 12 from the ink tank, thrusts an 
ink supply needle into the ink feed hopper of the recording head unit 1, and enables it to stick it 
certainly so that ink may not leak. Sealing nature is raised with the Oaring 15 prepared in the 
root of the ink supply needle 16. Moreover, it is made for the contact section 4 to suppress the 
contact section 4 of the recording head unit 1 , connecting [ it not only performing mere 
electrical installation, but ] electrically using a flat-springHike electrode. Moreover, the criteria 
corbel 14 prepared so that it might correspond to the angle of the cross direction of a recording 
head is formed, and the position precision of the final recording head 1 is maintained at the 
contaict of the criteria corbel 14 and the datum level of a recording head 1. The back section of 
the recording head unit 1 is ahead forced by the spring force of the recording head pressure- 
welding section 17, and ensures forcing to the criteria corbel 14 and the criteria guide 10. 
[0036] Since exchange is performed by the user, the datum level and the criteria guide of the 
criteria corbel of recording head supporter material or a recording head are fabricated with high 
precision, and this recording head unit 1 makes the positive thing position precision of the 
recording head unit 1 so that the position of each recording head unit 1 may not shift at the time 
of exchange. Moreover, a user inserts the recording head unit 1 in the recording head supporter 
material 2, and in order to confirm whether wearing was ensured, when electric contact in the 
contact section 4 is seen, or the circuit for a check is established in the reference-axis 
receptacle section 13 and reference axis 6 are inserted certainly, as it flows through it for the 
first time, it can also be checked using the conductivity (the reference axis made from aluminum 
are used) of reference axis 6. 

[0037] Segmental interchange of some recording head units of a full multi-recording head can be 
made possible by composition which was explained above and to which it came. 
[0038] When segmental interchange of the recording head of this example is performed, since it 
does not fully fill up with ink, if a new recording head unit remains as it is, it cannot be used, but 
needs to perform suction recovery. In this case, if suction recovery of the whole full multi- 
recording head is carried out, since ink will become useless, in this example, only the exchanged 
recording head unit is performing suction recovery. The cap for performing suction recovery is 
installed so that capping also of **** eclipse ****** corresponding to each number of recording 
heads and the position can be certainly carried out to each recording head unit Using this cap, 
only the exchanged recording head unit performs suction recovery, and is changed into the 
usable state. Moreover, dryness of the recording head unit front face at the time of un-using it 



is prevented with this cap. 

[0039] Next, the printing grace at the time of arranging aslant, as each exchange recording head 
unit was shown in drawing 1 , and equipping on carriage is explained. 

[0040] First, printing at the time of using the full multi-recording head by which the recording 
head was arranged in parallel with carriage shaft orientations for comparison is explained. A 
recording head unit shows the full multi-recording head which is carrying out the staggered 
arrangement to the shaft orientations of carriage 3 at drawing 6 . Carriage 3 is equipped with the 
recording head unit through the recording head supporter material 2, respectively. If its attention 
is paid to recording head unit la and recording head unit lb when the recording head unit has 
arranged in one side of carriage 3, the space more than one width of face of a recording head 
. unit is required for the interval of recording head unit la and recording head unit 1b, and it is 
difficult to bring between recording head unit la and 1b close. Moreover, when exchanging 
recording head unit lb, the recording head unit in the upper part becomes obstructive, and the 
operability of recording head unit exchange is also bad. Next, although exchange of a recording 
head unit becomes easy when the staggered arrangement of the recording head unit is being 
carried out to both sides of carriage 3, the interval between each recording head unit will spread. 
A full multi-recording head is quite long to the shaft orientations of carriage 3, and what has the 
considerable carriage 3 which supports it strong is needed. In order to shorten the interval 
between recording head units, carriage 3 cannot only be made thin. Furthermore, although the 
interval between each recording head is short made as much as possible when a full multi- 
recording head which stuck two carriage 3 which made one side arrange a recording head unit is 
used, although illustration had not been carried out, the full multi-recording head itself will 
become large, and the whole ink-jet recording device will become large. Moreover, it will become 
in cost and high. 

[0041] A recording head unit is explained using drawing 7 about printing of the full multi- 
recording head made to arrange in parallel with the shaft orientations of carriage. Since a certain 
amount of interval is between recording head units, it will be divided into the field where record 
is performed previously, and the field to which record is performed later. In drawing 7 , record is 
performed previously and, as for printing areas 1, 3, and 5, ink is being established to some 
extent. Record is performed to the printing areas 2 and 4 which adjoin there, and ink is driven in. 
If its attention is paid to the boundary line of a printing area 2, since the ink drop which reached 
the boundary line is the established process, and it did not only invade in the gravity direction of 
a record medium but is in contact with printing areas 1 and 3, the ink drop is established being 
pulled at printing area 1 and 3 side. Although a record-^medium top has a strong hydrophobic 
property the moment the ink of a printing area 2 reached the target, since there are already 
moisture and a color in the adjoining printing areas 1 and 3 and the hydrophilic property is worn, 
the force as shown by the arrow in drawing will work, and ink almost equivalent to water will be 
drawn in an adjoining printing area. As a result, when the color which printing is the boundary 
section and has been established locally increased, concentration will become deep and the bond 
section will degrade printing grace as a black stripe. 

[0042] On the other hand, as shown in drawing 1 , the case where it records by the full multi- 
recording head which arranged the recording head unit aslant is explained using drawing 8 . Since 
the recording head unit is slanting, impact of an ink drop did not take place simultaneously in one 
printing area, but the fixed order of impact has arisen. Here, if its attention is paid to the 
boundary section, the ink drop which reached the target at the end will be pulled in an adjoining 
printing area by the ink drop currently driven in previously. However, there is an ink drop 
previously struck also into [ one ] the same printing area, and this ink drop is also beginning to 
be established a little. Therefore, into the ink drop in the boundary section, the force drawn in 
the same printing area is also committed. The difference of the force pulled by the adjoining 
printing area and the force drawn in the same printing area can prevent the big influx of the ink 
drop in the boundary section of a certain thing. There is no black stripe [ like drawing 7 ] whose 
printing obtained as a result is, and it can maintain high-definition quality of image, moreover, in 
order to tie more effectively and to prevent a stripe, it is made to arrange so that several dots in 
the boundary section which has each recording head unit printed may lap, and record is 



performed the alternation in each recording head unit, regularly [ a boundary portion ], or in non- 
rule — you may make it like Thereby, the directivity of the influx of the ink in the boundary 
section is lost, the portion with deep concentration is diffused, and a bond stripe stops being 
able to be visible to a user easily. 

[0043] Furthermore, in the full multi-recording head which arranged the recording head unit 
aslant as shown in drawing 1 , it becomes a nozzle sequential drive within one recording head 
unit 1 fundamentally from on composition. This can be said to be the very effective drive method 
when the flow of the ink within the recording head unit 1 is considered. Although it foams, and ^ 
defoaming is carried out and the regurgitation of the ink is carried out on a heater, foaming tends 
to push out ink by the equivalent force also to an opposite direction while flying ink to a 
discharge direction. This transmits to a common liquid room from a nozzle as pressure vibration. 
If two or more nozzles perform the regurgitation simultaneously, this pressure vibration will 
become big, and influence is done into an ink tank, the refill of ink is affected further, the 
regurgitation is performed, without fully performing ink supply, and it may become poor [ the 
regurgitation ]. Since this example becomes a nozzle sequential drive, the phase of the pressure 
vibration by the regurgitation shifts for every nozzle, it is that each negates each other and an 
overall pressure vibration becomes small. 

[0044] As explained above, with constituting from a recording head unit which can exchange a 
full multi-recording head, the full multi-recording head of the low cost in which segmental 
interchange is possible can be created, and generating of improvement in the operability of 
recording head exchange, the miniaturization of equipment, and the bond stripe between the 
printing areas further formed by each recording head can be mitigated in arranging each 
recording head unit aslant 

[0045] [Example 2] The case where the full multi-recording head which raised the adhesion 
between recording head units by the degree is used is explained. 

[0046] The recording head used for drawing 9 by this example is shown. Drawing 9 is a recording 
head which forms the nozzle section 7 in both sides of the substrate material in which reference 
axis and the knob 1 1 of the recording head unit 1 are attached, and is gathering space efficiency. 
Since the number of nozzles is not only increased and the thing of the same number of nozzles 
is attached in both sides of substrate material, it is technically easy, and it does not become big 
cost. This recording head is also created considering exchange by the user as a premise, and the 
knob 1 1 which a user has at the time of exchange so that a user s operability may become good 
is formed. The state of equipping carriage 3 with this recording head unit 1, and constituting the 
full multi-recording head is shown in drawing 10 . Through the recording head supporter material 
2, the recording head unit 1 is aslant arranged on carriage 3, and it is equipped with it. Although 
the full multi-recording head consists of two or more recording heads 1, one recording head unit 
1 is exchangeable independently, respectively. 

[0047] Furthermore, since one recording head unit is comparatively large, the operability of this 
example at the time of exchange is very good. Moreover, the selection range of a wearing angle 
is also wide, and the large tolerance by the side of a low angle can be taken. Thereby, the 
interval between recording head units can be shortened and the difference of the impact time in 
the boundary of a printing area can be suppressed as much as possible. 

[0048] The composition and the operation of those other than one recording head unit which is 
an exchange unit are the same as that of the aforementioned example. 

[0049] (in addition to this) In addition, especially this invention is equipped with meanses (for 
example, an electric thermal-conversion object, a laser beam, etc.) to generate heat energy as 
energy used also in an ink-jet recording method in order to make the ink regurgitation perform, 
and brings about the effect which was excellent in the recording head of the method which 
makes the change of state of ink occur with the aforementioned heat energy, and the recording 
device. It is because the densification of record and highly minute-ization can be attained 
according to this method. 

[0050] About the typical composition and typical principle, what is performed using the 
fundamental principle currently indicated by the U.S. Pat No. 4723129 specification and the 
4740796 specification, for example is desirable. Although this method is applicable to both the 



so-called on-demand type and a continuous system On the electric thermal-conversion object 
which is especially arranged corresponding to the sheet and liquid route where the liquid (ink) is 
held in the on-demand type case By impressing at least one driving signal which gives the rapid 
temperature rise which corresponds to recording information and exceeds nucleate boiling Since 
make an electric thermal-conversion object generate heat energy, the heat operating surface of 
a recording head is made to produce film boiling and the foam in the liquid (ink) corresponding to 
this driving signal can be formed by the one to one as a result, it is effective. A liquid (ink) is 
made to breathe out through opening for regurgitation by growth of this foam, and contraction, 
and at least one drop is formed. If this driving signal is made into the shape of a pulse form, 
since growth contraction of a foam will be performed appropriately instancy, the regurgitation of 
a liquid (ink) excellent in especially responsibility can be attained, and it is more desirable. As a 
driving signal of the shape of this pulse form, what is indicated by the U.S. Pat. No. 4463359 
specification and the 4345262 specification is suitable. In addition, if the conditions indicated by 
the U.S. Pat. No. 4313124 specification of invention about the rate of a temperature rise of the 
above-mentioned heat operating surface are adopted, further excellent record can be performed. 

[0051] The composition using the U.S. Pat. No. 4558333 specification and U.S. Pat. No. 4459600 
specification which indicate the composition arranged to a delivery which is indicated by each 
above-mentioned specification as composition of a recording head, the liquid route, and the field 
to which the heat operation section other than the combination composition (a straight-line-like 
liquid flow channel or right-angled liquid flow channel) of an electric thermal-conversion object is 
crooked is also included in this invention. In addition, the effect of this invention is effective also 
as composition based on JP,59-138461,A which indicates the composition whose puncturing 
which absorbs the pressure wave of JP,59-1 23670,A which indicates the composition which 
makes a common slit the regurgitation section of an electric thermal-conversion object to two or 
more electric thermal-conversion objects, or heat energy is made to correspond to the 
regurgitation section. That is, it is because it can record efficiently certainly according to this 
invention no matter the gestalt of a recording head may be what thing. 

[0052] Furthermore, this invention is effectively applicable also to the recording head of the full 
line type which has the length corresponding to the maximum width of the record medium-ed 
which can record a recording device. As such a recording head, any of the composition which 
fills the length with the combination of two or more recording heads, and the composition as one 
recording head formed in one are sufficient. 

[0053] In addition, this invention is effective when the thing of a serial type like an upper 
example also uses the recording head fixed to the main part of equipment, the recording head 
exchangeable chip type to which the electric connection with the main part of equipment and 
supply of the ink from the main part of equipment are attained by the main part of equipment 
being equipped, or the recording head of the cartridge type with which the ink tank was formed in 
the recording head itself in one. 
[0054] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing for explaining the rough composition at the time of attaching on carriage 
the segmental interchange type full multi-recording head provided in the ink-jet recording device 
based on this invention, as it became a slanting array. 

[Drawing 2] It is the block diagram which saw the recording head currently used for the 1st 
example from the upper surface. 

[Drawing 3] It is the block diagram which saw the recording head currently used for the 1st 
example from the transverse plane. 

[Drawing 4] It is the block diagram which saw from the side the recording head currently used for 
the 1 St example. 

[Drawing 5] Drawing for explaining the wearing state of the recording head performed in the 1 st 
example and (a) show installation before, and (b) shows the time of wearing. 

[Drawing 6] It is drawing for explaining the composition of the full multi-recording head which has 
arranged each recording head in parallel to carriage, and drawing where (a) has arranged the 
recording head only in carriage one side, and (b) are drawings which have arranged the recording 
head only on both sides. 

[Drawing 7] It is drawing for explaining the bond stripe of the picture formed by the full multi- 
recording head of drawing 6 , and the boundary section. 

[Drawing 8] It is drawing for explaining the bond stripe of the picture formed by the full multi- 
recording head based on the 1st example, and the boundary section. 

[Drawing 9] It is drawing for explaining the rough composition of the recording head used in the 
2nd example. 

[Drawing 10] It is drawing for explaining the rough composition of the full multi-recording head 
used in the 2nd example. 

[Drawing 11] It is an exploded view for explaining the structure of a recording head. 
[Drawing 1 2] It is the perspective diagram showing the common liquid room configuration of a 
recording head. 

[Drawing 13] It is a cross section for explaining the internal structure of a recording head. 
[Drawing 14] It is the front view for explaining the heater board used for a recording head. 
[Drawing 15] It is a block diagram for explaining the control circuit of the recording head 
provided in the ink-jet recording device based on this invention. 

[Drawing 16] It is a block diagram for explaining the detail of the control composition of the 
recording head provided in the ink-jet recording device based on this invention. 
[Drawing 17] It is drawing for explaining printing data flow. 

[Drawing 18] It is drawing for explaining the rough composition of the ink-jet recording device to 
which this invention is applied. 
[Description of Notations] 

1, la, lb Recording head unit (ink-jet recording head) 

2 Recording Head Supporter Material 

3 Carriage 

4 Contact Section 



5 Ink Feed Hopper 

6 Reference Axis 

7 Nozzle Section 

8 Liquid Room 

9 Ink Passage 

10 Criteria Guide 

11 Knob 

1 2 Ink Supply Tube 

13 Reference-Axis Receptacle Section 

14 Criteria Corbel 

1 5 0-Ring 

1 6 Ink Supply Needle 



[Translation done.] 
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hn4X(om%6^Wkm^^tc<o . mmm^n^'i 3 

[003 71 ]ik±Vim {.tc^tcm^i^X 19 

[00 381 *|lifefi?iJO|ESk-^ 5/ Kwg|5:»-3Sj^;6it7*5tb 

um^yV±w-^m\mm.\.x\.%ob. -O'i^tm^ 



ro^^ yrfeiJ: 9 . 0&.mf^o:>fe.&c^y h'=^~y h^ffi 
[00 3 91 m^^^^B&m^ y K^- y h SrHl t-Tf: 

■^<Dm^&i±Ko\'^xmm-r:b. 
[0 0 4 01 *-r. Jtisscoyt*. fB^-^y K-6s^r y s/ 

s' h *s ^f- ^ y s, 3 «tt:^|nj»c=p^ia^j LT t ^ 5 
•^/w^lEfik'^S' KSr^-r. IS®'-?' K^i^^fiJt+2 Sr^H-L 
T. fS.m^y V=^-y ht^^ti^^ix^^ V yi^3l,zmm 
^ixTV^S. =^-vy .xi^3©jt{B!)t-IE®:'^5' K^^-y K 
.;6Sia?iJU-CV^5^, i&^^y K^^-y h 1 a i:fB^-- 

a ilEft'^s' K^^i-^-y Mb i ©^mfi— 0(012^-- y 
20 K^-^y Ma. 1 braSrifi<5lt5©f±ffiliT'fc5o * 

-5 y = -y h d^B^fc f£ o Ttefflt^ y Ka- ~ y . 

h^^<Dmi¥\^hm\'\ mz^'r Vyi^sommitzmm 

^s, K^=<y h«r=FJ^ge?iJUTV^5»^. lafife'^s/ 

= y ^(D^mi-imUizti:?)*^ ^mm^y K^=-y 

y yv^3<Oto:^r6]J;i»4;&-/£t)ft<. ^:HSrX}f1-5=¥-y 
y yi^3f4fflaSB'i'bC);5S£^5|{C/ioT<5, fB»'-- 

^5 , t-IESi'^ -y ^ -y h SrSe^J $ *fc " oro ^ 
y y 3 Srifi 9 -e-^p-frfc J: 5 y KS: 

^H-t'n(^IHfl!;'---y Kra«OWPiSf4S;0M< 
rt-Cf: y/i--T;U'^mm^y K-?-<0tO*5;>c^ < Ji: 

[0 0 4 1 1 la^-- y K3-= y h 5r^-y y y v^<0$i:^f6] 

xmT^m^'^xm.mir^, m^^y K^-^-y hratcfcs 
-c. ep^^^i. 3i3Xxf5^i^^z.w.m^fTt>nx. h 

•■5PP^*:0^2*3j;o:4(c:f2g^;iStT*?tv, :^^ii^r]h'->h 
g^UTi/^5fci6tc:. iifP^mi$, 1 *5 J: TJ^ 3 MK 
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Tktt 5r 4SO!T 1/ ^ -5 fc * . J5 1 A/ t*7K ir iKl^T-fc 5 >- 
[0 0 4 2] rtt(c:*|-L-Cl§ll(c::T%i-J:5t-. mm^-y 

fikSr^Tofc^-a•^co^/^x. ms^m^'^xmmir^o mm. lo 

h'^t.i^lX\>^^^:^i^m^^^\om^i^\,xv■^v<, b^^L 
[00431 S(-ia 1 L-fci 5 fCfSfflt'^ y y 

tmtimmhx.xjXfX't^h^mwL-mz.'^m-t^. 

(0 0 4 4] a±tft?^LT^fcJ: ^l-^/w-r^u^lS^^ 



12 

[0045] mW2'\m^^'0Wm^yY=^=-yV 

[0046] HI 9 {C*jll6Mt?ffl t fE»'^ y KSr^ 
i-o HI 9 \-tUm^y V=^^ yV\ ^ 1 1 ;S5 

/I'lScSrii-^ LT I 5 ©TH^^ < , PI C y X/P|^OD t> © Sr 

Wm^<r>Wimz.^ 19 fi- (t T </ ^ 5 <73 T'feW6<] fl^a T'*) 
t), ;*c#'i=';^ htc(4/i^,/iV\ w(^)fafli'-'5/ Kt^- 
1 1 ;45|g;jttH-Cl>5o roiee'^-y K^=-y h 1 

y 3 \^xy J"^-^ )V^%iM^ y KSrIftfiK UT 

</''?)^flg$rl21 1 0 tv^i-« lEfii'^-;/ yV\ fiKfii 

y K^l^g|J# 2^^l.X^-rD yi^3 fc^fetciayij U 

[004 7] IE»c:*|llfe^J± — 30lE»-- s/ y h 
<^ff§®BS*S;*c# < Sins, wtttcj;*). Sa®--s/ 

rii(D^^mtimx.^^t7!)^x^^o 

[.004 8] ^^3.-5, hT-fe-5 — oa^t^m^y K^— 
[004 9] {^(om /<c*3. *^?«Ji. <l#»c:-r v= 

^y v\ §immm.izjs\'^xmtitc^m^hrchirh<ox 

[0 0 5 0] ^©^^*6<]/i«^Wa^:^o^^Tf4, ^ijx. 
fix *ffl#fiF^4 7 2 3 1 2 9-g-?^;MS. [^^4 7 4 0 



t#M5p7-81049 



13 

ft, ilXffilcJ:<9Pi:i±lffl^PSr^UTJSfls (-Y^'i^) ^p± 

LTJ*. *ll#fF^4 4 6 3 3 5 9-^e^^». Pl^ 

4 3 4 5 2 6 2'^mmmzfSm^ixX\,-^i)i:o^J:h<Oi)i 

^m(0^m<^fff^4 3 1 3 1 2 4^B^;HB»{C|Stt$ttT 
[00 5 11 ISffli^-y K<D«^t LTtt. ±5ScD=&BJrW 

5*H!RFflF^4 5 5 8 3 3 3^mmm, *B^WM4 4 

5 9 6 0 0^|^^»5rfflV>fc«^Kt>*^?g»--^^tt5 h 

•r%^mvS5 9-1 2 3 6 7 0-§-^#-^flR:ii^/l'^<D£E 
5<l$MBg5 9-1 3 846 1 ■g■^«^^:K^,^fc«J5fei LtT 

5, 

( 0 0 5 2 1 $ 5>fc. IB»^a;d5|BfiiT'# SmE^^^f*: 
10 0 5 3] Jnx:T, ±0iJ«DJ;5*i^yT7i'^'i':7'<O'{> 

[0 0 5 4] ^fc. *l6BJO|Hfi!!^S(0«j|g;i: LT. IE 
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[0 0 5 51 ^fcs ^«$ix5iSlit--s/ K<D«S/jil,^L 

[00 5 61 $ h\ziiw^x. u±m i^ttL^^mmmm 

s/ K:;fyS:T'f±'r>'j5' S#:Sr3 0'CUi.±7 O'CUATO^SH 

\z.^^x^^xm\L-r^'^v.<r>^^-^'^-^^Wi-t^^'^is 

•ii^MHSS 4-5 6 8 4 7-§-<i$r#fo?)VM4#§^BB6 0-7 
30 1 2 6 O^^^trlE^^nS J; 5i&s ^^LKv— hiagB 

[005 71 $ h\tM7LX. imm^ i;':^ MBHk 
[00 5 81 

^-r^'^'v'^r.;/ hie®-- 5/ KSrfl!i^giE(;iL-risit-t-2. 

Wtg^<C-l'Vi5'v;^S' hfEflt3S«t-*5l'^T. ■< >y :x. y 
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^Qtai/X/w^rWL, *>o^|^co-i' Virata /X^KDie 
lEfi^-^ 5/ KO/jNia'ft;>^[ll ?) :i i: i^X-^ tciSA^*) A\ 

[1112] ^K^HJE^JlC'ffiffl^jxTV^Sfaa'^s/ KSr± 

S:tftP^-rSfc4?)<D|l|. (a) \m^¥S\m. (b) fl^ 

Lfcm. (b) t4(^{B«w;^»-lc:|Sli--s/ KSrffiBLfcUlT- 
[1171 lll6<07/l'-7/V'5=-iBMk'^S' KT'Ji^^^tuS®^ 

[09] ^2|IKi««Jtc:i3VxTffll^P>ix5fB©--y KcDtE 



/5 

[010] m2mmmx'm\'^hix^yji^-^ji^^tim^^y 

[0111 ffigt'--;/ KK)«jtSrtftl^-f-5fc*ro^)-ft¥0-e 

[0121 lESt-^s/ KO*iifK^}»:btSr^i-Mm0T*fc 
5. 

[013] IE»-^s/ KOrtSiJ«|JtSrSi0Ji-5fc«)<^5»f® 

0T'fc5o 

10 [01 4 J mm^y h'\zm^^hin^y^-'$'^>--v^mm 
[015] ^?tmicht<5<^>"^i^=.y \^immw\z 
s'^0-efo?)„ 

[016] ^?tmizhii-i<'<>^i^i^^y hse.mmm\z 

[017] EP^v^-i5'c^iiteix<SrBiBJ-r5fcfe®0T**) 

5. 

20 [018] 3»:|IW*s®ffl$ix5'1':/i5'v^^s' NSEfikSie 
<omi»&W«^ 5 * W0 -t?"fc 5o 

[:^^«tft?^] 

1 . 1 a . 1 b ^m^y s/ N (-f V^' i^^i y h 
mm-^y K) 

2 lEfi^'^ y K^i^SBtt 

3 ^^Vyi^ 

4 av^^fSB 

5 -Y^i^tt^&P 

6 Siitt 
30 7 y X/PgB 

8 

9 -r^^cK^ 

I 0 mm:ff'< K 

I I Z^'- 

12 1'V:J'«tif&^3.-7' 
1 3 SipttiSttaJ 

1 4 mm^im 

15 o-y 

16 -i':^^tt^tf 
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